ABSTRACT
Introduction
investigated the sorption capacity and fractionation of sorbed nickel and cobalt onto 53 AGS, suggesting that the key process in controlling the distribution of heavy metals 54 onto AGS was affected by interactions of trace metals-iron sulfide. However, we still 55 do not fully understand the biosorption process for the simultaneous removal of dyes 56 and heavy metals in multi-components systems when AGS as biosorbent is used. 57 Since the traditional one-factor-at-a-time experiments cannot successfully predict 58 possible interactions between the multi-component industrial effluents (Cao et al., 59 2010). Therefore, it is vital to develop an efficient method for exploring and 60 elucidating the mechanism in multi-component simultaneous sorption process. 61 Fluorescence spectroscopy which is rapid and has good selectivity and high sensitivity, 
Materials and methods

Reagents and materials
87
All chemicals, MB (C 16 
Where C e is the equilibrium concentration of MB (mg/L); q e is the amount of equilibrium, biosorption will be the same for MB and Pb(II).
263
In the single system, AGS has many functional groups with a negative charge. Table 3 . 308 In Fig. 2A the migration and removal of Pb(II) and MB in the biosorption process.
Synchronous fluorescence
324
The synchronous fluorescence spectra intensities also decreased markedly with 325 increasing Pb(II) and MB concentration (Fig. 3) consistent with the previous result of 3D-EEM (Fig. 2) . To better understand the static quenching mechanism an analysis was conducted 350 of the fluorescence quenching data using the Stern-Volmer equation (Eq. (10)):
Where K a is the effective quenching constant. K a was calculated as 7.97×10 The actual values of process variables and their variation limits were selected based 363 on the values obtained in preliminary experiments and coded as shown in Table S1 . Table S2 . It can be seen from Table S2 
